Prenylation of proteins by the intact lens.
To describe and identify proteins prenylated by the intact rat lens. Lenses from young rats were incubated for 24 hours in TC199 medium containing 22 microM lovastatin and 110 microCi/ml [3H]mevalonolactone. Proteins of the epithelium and fiber cells were separated by high-performance liquid chromatography (HPLC) and one- and two-dimensional electrophoresis, and the 3H label was detected by fluorography. Treatment of labeled proteins with methyl iodide released isoprenes that were identified by HPLC analysis. The identity of the prenylated proteins was probed by N-terminal sequence analysis and matrix-assisted, laser desorption ionization-mass spectrometry (MALDI-MS). The pattern of protein prenylation by epithelial and fiber cells was similar. Most of the labeled proteins were water insoluble and were assumed to be membrane associated. A group of 21-kDa to 29-kDa proteins were most intensely labeled and were modified mainly with geranylgeranyl. A highly labeled, approximately 80-kDa insoluble protein and a lesser labeled, 64-kDa soluble protein were the only other significant prenylated proteins. Both were farnesylated. MALDI-MS analysis suggested that the 80-kDa protein is a cytokeratin. N-terminal sequence analysis indicated that the 64-kDa soluble protein is beta-tubulin. A limited set of proteins are prenylated by the young rat lens. The 21-kDa to 29-kDa proteins were modified mainly by geranylgeranyl and are likely members of the numerous small GTP binding proteins. The authors express caution about accepting the identities of the 64-kDa and 80-kDa proteins as beta-tubulin and cytokeratin-1, respectively--proteins in these families do not contain the required CAAX motif. The 80-kDa farnesylated protein could be novel and unique to the lens, because no farnesylated protein of this size has been previously reported.